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Abstract — This study tested the possibility that detritus stabilimenta of Cyclosa octotuberculata affect prey 
capture rate. Field experiments showed that there was no significant difference in prey capture rate between 
webs with and without detritus stabilimenta even after controlling for factors likely to affect foraging success. 
Thus, detritus stabilimenta appear to have no visual effects on insect prey despite their conspicuous appear¬ 
ance. 
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Introduction 

Some members of the genus Cyclosa (Araneidae) deco¬ 
rate orb webs with debris, prey remains and molted exo¬ 
skeletons (Nakahira 1965). These decorations are called 
‘detritus stabilimenta’ (Rovner 1976), whose form and 
usage frequency are different among species (Nakahira 
1965). Cyclosa spiders usually sit among detritus 
stabilimenta. This behavior obscures spider outline because 
Cyclosa spiders look like a part of detritus stabilimenta. 
Therefore detritus stabilimenta have been considered to 
serve as camouflage to defend spiders from predators 
(Edmunds 1974). There is possibility that detritus 
stabilimenta have also effects on prey capture rate, because 
they are large decoration on orb web and they may provide 
some visual effects for prey insects. 

To test this hypothesis, using a species, Cyclosa 
octotuberculata Karsch 1879, I set webs with and without 
detritus stabilimenta in the field and analyzed prey capture 
success. 

Methods 

Cyclosa octotuberculata is one of the commonest 
Cyclosa spiders in Japan. The body length of mature fe¬ 
males is approximately 10—14 mm and that of males is 7-8 
mm. 

Adult females were collected in Nokonoshima Island, 
Fukuoka Prefecture, western Japan in June and July 2001. 
I released 10 spiders with similar body size into a laboratory 
to make them construct orb webs. Most spiders constructed 
new orb webs on the following day. I chose two orb webs 
with a similar web area, and fixed each web to a wooden 
frame having inner area of 670 X 600 mm with adhesive 


tape. Each framed web had a spider that had constructed the 
web. 

I measured the following parameters: 1) vertical and 
horizontal diameters of the web (mm), 2) spiral mesh size 
(mm), and 3) body length (cephalothorax-abdomen length, 
mm). Web area S (mm 2 ) was calculated from the following 
formula, S = a X b X 0.25 X jc where a and b are vertical and 
horizontal diameters of the orb web, respectively. Mesh 
size was expressed as the reciprocal of the number of spiral 
threads per 10 mm radial thread averaged over 4 directions 
(upper, lower, left, and right directions from the hub). 

Detritus stabilimentum collected from the field was at¬ 
tached carefully to one of the two framed webs by using 
tweezers. Although the spider moved around detritus 
stabilimentum for a second immediately after the treatment, 
it sit motionless at the hub thereafter. 

Field experiment was conducted in an open field where 
tall goldenrod Solidago altissima (Asteraceae) dominated. 
The two framed webs were hung on a wire fence in the field 
at a height of 155-170 cm above the ground. Each web was 
set about 1 m apart, facing the same direction. Orb web was 
gradually destroyed with time by physical damages such as 
prey contact and wind. To minimize these effects, the ex¬ 
periment was conducted during the daytime between 9:00 
and 13:00, which was defined as one experimental trial. I 
conducted 14 trials from June 7 to July 24, 2001. Positions 
of webs (right or left) with and without stabilimentum were 
determined randomly in every trial, which were allocated to 
following frequency, left: right=8: 6. 

In each trial, I observed the two webs continuously keep¬ 
ing about 2~3 m distance from them. All the prey captured 
by webs were carefully collected using tweezers, kept in 
75% ethanol, and identified prey orders. Because time 
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spent for collecting prey was only a small fraction of the 
total observation time, it does not seem to affect prey cap¬ 
ture by the webs. 

Large insects such as wasps Polistes spp. and a 
cerambicid beetle Paraglenea fortunei were removed from 
the analysis because they were so large that they could not 
be the potential prey for spiders. Nymphs of a hemipteran 
bug Riptortus clavatus (Alydidae) and ants were also ex¬ 
cluded from the analysis, because they were crawling in¬ 
sects whose probability of being captured by the web is 
unlikely to be affected by the web decoration. 

Background light level that is known to affect web visi¬ 
bility (Craig 1990) was measured by illumination photome¬ 
ter. Its acceptance unit was kept parallel to web plane 
keeping 10 cm distance from it. 

Analysis 

Wilcoxon’s signed rank test was performed to compare 
the number of prey captured per hour by webs with and 
without a detritus stabilimentum. This analysis did not con¬ 
sider other factors which are likely to affect prey capture, 
i.e. web area, mesh size, body length, and background light 
level. To remove these confounding effects, multiple re¬ 
gression analysis was performed. The existence of detritus 
stabilimentum and four parameters (web area, mesh size, 
body length, and background light level) were used as inde¬ 
pendent variables and the number of prey captured was used 
as a dependent variable. The existence of detritus stabili¬ 
mentum was expressed by a dummy variable. 

To remove the effect of days of experiment, all variables 
were expressed as the difference of parameters of webs or 
spiders with and without a detritus stabilimentum on a given 
day. Following the method of independent contrast (Harvey 
& Pagel 1991), multiple regression analysis going through 
the origin (i.e. zero intercept) was adopted. I used backward 
elimination method for selecting significant variables. 

Because the visual effect of detritus stabilimenta on prey 
capture rate might differ among taxonomic groups of prey, 
I performed multiple regression analysis separately for each 
insect order. The significance level in these analyses was 
corrected to 0.01 following sequential Bonferroni methods 
(Sokal & Rohlf 1995) due to five tests (five insect orders). 

Results 

A total of 227 prey was collected from two types of webs 
combined. The main prey was Diptera (n= 149), followed 
by Hymenoptera (n= 32) and Hemiptera (n= 25). 

Figure 1 shows differences in the prey capture rates be¬ 
tween webs with and without a detritus stabilimentum. 
There were no significant differences in all cases (Total 
prey, Z— —0.315, /?>0.05; Diptera, Z— —0.314, ;?>0.05; 
Hemiptera, Z= — 0.593, p> 0.05; Hymenoptera, Z— 
— 0.118, /?>0.05; Others, Z=-0.154, p> 0.05). 

Multiple regression analyses showed that none of the in¬ 
dependent variables significantly explained variations in 
prey capture rate for all prey insects combined as well as for 



Fig. 1 . Differences in prey capture rates per 1 hour between 
webs decorated with and without a detritus stabilimentum. Each 
plot represents prey capture rate in a decorated web subtracted 
by that in an undecorated web in each experimental trial. Note 
that dots plotted above zero represent higher prey capture rate in 
a decorated web. 


each prey order (Table 1). These results implied that detri 
tus stabilimenta had no significant effect on prey capture 
rate. 

Discussion 

It has been reported that visual effects of webs such as 
visibility and reflectance property of threads change prey 
behavior, which affects foraging success consequently 
(Rypstra 1982; Craig 1990; Craig & Bernard 1990). Some 
visual effects work positively in foraging success. For ex¬ 
ample, Nephila clavipes improves foraging success by using 
different colored threads in response to different light envi¬ 
ronments (Craig et al. 1996), and silk stabilimenta attract 
prey by reflecting UV light (Craig & Bernard 1990; 
Watanabe 1999). Negative effects on foraging success were 
also reported; high visibility of webs with dense mesh pro¬ 
motes prey avoidance from the webs (Rypstra 1982). In 
Cyclosa octotuberculata , its detritus stabilimentum occu¬ 
pied large proportion of the web area: its length is some¬ 
times 10 times larger than the spider body length, making 
up 60% of vertical web diameter {personal observation). I 
expected that detritus stabilimenta had a visual effect on for¬ 
aging success, but the results did not support this expecta¬ 
tion. Because the differences in prey capture rates between 
webs with and without a stabilimentum was very small, type 
2 errors due to a small sample size seems to be small. 
Physiological condition of spiders such as hunger level is 
known to affect response to prey (Herbestein et al. 1998). 
Individual hunger level was not controlled in this experi¬ 
ment, but this is unlikely to affect the results because the 
rate of prey interception seems unaffected by spider behav¬ 
ior. 
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Table 1. Results of multiple regression analyses for explaining the difference in prey capture rate with and 
without detritus stabilimentum. Five independent variables (presence of detritus stabilimentum, capture area, 
mesh size, body length and light level) and a dependent variable (prey capture rate per 1 hour) were used. 
Analysis was conducted separately for all prey insects combined and each taxonomic group. 


Dependent variable 

Independent variable* 

F 

P 

Statistical significance** 

Total prey 

body length 

0.655 

0.433 

N.S. 

Diptera 

body length 

1.947 

0.186 

N.S. 

Hymenoptera 

light level 

2.023 

0.179 

N.S. 

Hemiptera 

capture zrea 

5.018 

0.043 

N.S. 

Others 

mesh size, light level 

0.743 

0.496 

N.S. 


*: A variable or a combination of variables having the highest F value obtained from backward elimination 
methods. 

**: Significance level adjusted by the sequential Bonferroni method. 


Ultraviolet light (UV) is known to be one of the visual com¬ 
ponents that affect insect behavior. Threads constituting 
silk stabilimenta have a high UV reflectance property, 
which attracts prey insects (Craig & Bernard 1990). On the 
other hand, detritus stabilimenta consist of various materials 
including prey remains and plant materials (Nakahira 1957), 
hence UV reflectance property of detritus stabilimenta may 
differ from that of silk stabilimenta. 

The present study rejected the hypothesis detritus 
stabilimenta affected prey capture rate. Edmunds (1974) 
suggested that detritus stabilimenta function as an 
antipredator device. To test this hypothesis, it is necessary 
to compare survivorship of spiders with and without detritus 
stabilimenta by manipulative field experiment. The meth¬ 
odology desbribed here would be useful for this kind of re¬ 
search. 
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